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Description

[0001] The invention relates to edible oil-in-water
emulsions having enhanced stability, in particular emul-
sions comprising in the oil phase an oxidation-labile un-
saturated lipid or fatty acid, e.g. an unsaturated acylglyc-
erol, and in the aqueous phase a concentrated plant juice,
e.g. a fruit juice concentrate.
[0002] It is well known that unsaturated lipids and fatty
acids, such as acylglycerols and other unsaturated hy-
drocarbyl lipids, are beneficial to the consumer, in par-
ticular acylglycerols in which the fatty acid residues are
residues of C16-24 unsaturated fatty acids such as for
example docosatetraenoic acids (DTA), eicosapentae-
noic acids (EPA), docosahexaenoic acids (DHA), linoleic
acid, linolenic acids (LA), octadecatetraenoic acids, hex-
adecadienoic acids, hexadecatrienoic acids and hexa-
decatetraenoic acids. While such acylglycerols may be
extracted from plant seeds, e.g. the seeds of evening
primrose, a particularly convenient source is fish, espe-
cially fish liver.
[0003] However, as many readers will remember from
their childhoods, cod liver oil is frequently foul-smelling
and foul-tasting.
[0004] Indeed unsaturated lipids and fatty acids gen-
erally suffer problems of poor stability and compositions
containing them are now generally formulated in capsule
form so that the taste and smell is hidden from the recip-
ient.
[0005] The stability problem with such lipids generally
derives from their susceptibility to oxidation on contact
with air, i.e. they are oxidation-labile.
[0006] The encapsulated formulations now prevalent
however mean that the unsaturated lipid or fatty acid is
administered in a form which the recipient perceives as
"a medicine", i.e. something unpleasant or difficult to
swallow. To improve compliance (i.e. regularity of up-
take), there is therefore a need for compositions which
contain the unsaturated lipid or fatty acid but which suffer
neither from the organoleptic drawbacks of fish oil per se
nor from the format of a medicine.
[0007] When unsaturated lipids are to be utilised in
foodstuffs, nutraceuticals etc., it is common to start out
with an "oil in water" emulsion. Such emulsions can also
be used as carriers for intravenously administered drugs
(see WO 02/070014). However, it is difficult to produce
these types of emulsions with a long shelf life, particularly
when they contain lipids of a marine source. The unsatu-
rated fatty acid residues are exposed to oxidation/dete-
rioration, and these can easily result in an unpleasant
aftertaste for the foodstuff in which the emulsion is to be
utilised. This problem has been described in a number
of publications. See for example: Hartvigsen et al., J.
Agric. Food Chem. 48: 4858-4867 (2000); Jacobsen et
al., Eur. Food Res. Technol. 211: 86-98 (2000); Jacobsen
et al., Eur. Food Res. Technol. 212: 308-318 (2001);
Jacobsen, J. Agric. Food Chem. 49: 1009-1019 (2001);
Almentaria 322: 55-58 (2001); Fluessiges Obst 65: 118

and 120-125 (1998); NO-B1-313076; Japanese patent
publications JP-10201417, JP-11318375, JP-07274807,
JP-36042659; and US 6235331. US-A-4,963,380 relates
to beverages containing fish oils in which enhanced sta-
bility of the products is achieved by the incorporation of
modest amounts of fructose, whereas US-A-3,950,547
proposes the use of high amylose starch, typically in the
form of corn starch, to improve stability of emulsions. US-
A-6,071,548 discloses low fat spreads in which specific
oligofructose materials are used to provide the desired
structure to the spread without imparting either a sweet
taste or an undesirable "off-taste" and EP-A-0999259
discloses a method for removing smell and taste from
marine oils by treatment with silica and vacuum steam
deodorisation. Jacobsen et al. (Eur. Food Res. Technol.
(2001) 212:308-318) attempts to address the problem of
oxidative stability in fish-oil enriched mayonnaise by the
addition of tocopherol preparations.
[0008] We have now surprisingly found that stable, or-
ganoleptically acceptable, oil-in-water emulsions of oxi-
dation-labile unsaturated lipids and fatty acids may be
prepared using concentrated plant juice as the aqueous
phase. Such emulsions may be consumed as they are
or after dilution or inclusion in other foodstuffs.
[0009] More particularly we have found that oxidation-
stable and suspension-stable emulsion concentrates in
which the taste or smell of the lipid component is unde-
tectable or barely detectable may be prepared in this way.
Such concentrates or diluted forms thereof may thus be
administered without encapsulation.
[0010] Thus viewed from one aspect the invention pro-
vides an edible oil-in-water emulsion concentrate com-
prising as a continuous aqueous phase a physiologically
tolerable plant juice concentrate in the form of a pourable
liquid and a discontinuous phase comprising a physio-
logically tolerable, oxidation-labile, unsaturated lipid or
fatty acid, wherein;

(a) the emulsion is produced by homogenization
such that at least 95% by number of the droplets of
said discontinuous phase have a particle diameter
of no more than 10 micrometres,

(b) the aqueous phase has a dry solids content of at
least 40% wt. and

(c) the plant-derived dissolved matter content of the
aqueous phase comprises at least 80% wt. of the
total dissolved matter in the aqueous phase.

[0011] Particle size may be determined by photomi-
croscopy, e.g. at a magnification of about x150 to x250,
with lipid particles too small to be seen by the naked eye
in such photomicrographs being ignored.
[0012] In the concentrates of the invention, the plant
juice concentrate is preferably one having a dry solids
content of up to six times that of the unconcentrated plant
juice, e.g. 5 to 6 times. The dry solids content of the aque-
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ous phase is preferably at least 50% wt, e.g. 50 to 70%
wt. In an alternative definition of the concentrate of the
invention herein, plant juice concentration of up to 6 times
in terms of dry solids content may be replaced by having
a dry solids content of at least 40% wt, e.g. 50 to 70% wt.
[0013] The lipid content of the concentrates of the in-
vention is preferably at least 20% wt, e.g. up to 80% wt,
more typically up to 55% wt, particularly 20 to 45% wt,
especially 25 to 40% wt.
[0014] In the concentrates of the invention, the aque-
ous phase preferably comprises a concentrated fruit or
vegetable juice; however the non-aqueous components
of the aqueous phase may comprise materials other than
those naturally occurring in plant juices, e.g. salts, sug-
ars, carbohydrates, proteins, antioxidants, flavourings,
preservatives, emulsifiers, viscosity modifying agents,
pH modifying agents, protein hydrolysates, etc.
[0015] It is especially preferred that the concentrates
contain protein hydrolysates, in particular fish protein hy-
drolysates.
[0016] In a particularly preferred embodiment, the
aqueous phase may be prepared using fructose-rich ma-
terials, e.g. honey or high fructose corn syrup (HFCS).
[0017] While the aqueous phase may be a simple so-
lution, it will generally and preferably be a dispersion con-
taining non-dissolved matter, e.g. vegetable or fruit pulp,
etc. It is preferable however that the dissolved matter
content of the aqueous phase is at least 20% wt, espe-
cially at least 30% wt, e.g. 30 to 70% wt, preferably 30
to 50% wt. The dissolved matter will typically include car-
bohydrates and proteins, especially plant carbohydrates
and proteins, vitamins and antioxidants. Particularly pref-
erably, the plant-derived dissolved matter comprises at
least 90% wt of the total dissolved matter in the aqueous
phase. Such plant-derived matter as is present in the
concentrates of the invention may derive from a single
plant species (e.g. a citrus fruit) or from two or more plant
species (e.g. as in the vegetable juice drink sold under
the trade name V8®).
[0018] Where the plant-derived matter derives from
two or more plant species, such matter may comprise
compounds extracted from plant material, e.g. lecithins
or sugars, rather than unseparated plant juice. Likewise
the aqueous phase may, as described above, contain
dissolved or dispersed material of non-plant origin, e.g.
of animal or mineral origin or synthetic compounds.
[0019] The plant juice concentrate used according to
the invention is preferably a juice concentrate from ber-
ries and/or fruit, e.g. mango, tomato, beans, cereal
seeds, cucumber, banana, apricot, grape, nuts, passion
fruit, apples, pears, citrus fruit_(such as orange, lemon,
lime or grapefruit), or berries, e.g. woodland or garden
berries such as blueberries, blackberries, cranberries,
blackcurrants, redcurrants, or raspberries. Especially
preferably it is citrus juice, more especially orange juice,
concentrate. Such concentrates are readily available
commercially, e.g. from Tine Meieri, Bergen, Norway.
Typically such concentrates may be prepared by evap-

oration, freezing out of water, micro-filtration, etc. of plant
juice obtained by pressing, crushing or squeezing.
[0020] Likewise, while the lipid content of the compo-
sitions of the invention preferably derives from natural
(i.e. plant or animal or microorganism) sources, at least
a portion thereof may be of synthetic or semi-synthetic
origin. Preferably however at least 60% wt, more prefer-
ably at least 75% wt, especially preferably at least 95%
wt is of plant or marine origin, especially marine origin
(e.g. fish liver oil, especially cod or halibut liver oil, or fish
body oil, especially herring, sand eel, sprat, anchovy,
menhaden, capelin, salmon or trout oil).
[0021] If desired, up to 100% wt, more preferably up
to 60% wt, particularly 10 to 30% wt of the lipid may be
a conjugated linoleic acid (CLA, available from Cognis
Corporation, USA) or an ester thereof, e.g. a mono, di or
triacylglycerol.
[0022] Particularly preferably, the oil phase of the com-
positions of the invention comprises at least one omega-
3 and/or omega-6 and/or omega-9 fatty acid or fatty acid
ester, e.g. 9,12,15-octadecatrienoic acid (alpha-linolenic
acid) [18:3, ω3]; 6,9,12,15-octadecatetraenoic acid
(stearidonic acid) [18:4, ω3]; 11,14,17-eicosatrienoic ac-
id (dihomo-alpha-linolenic acid) [20:3, ω3]; 8,11,14,17-
eicosatetraenoic acid [20:4, ω3]; 5,8,11,14,17-eicosap-
entaenoic acid [20:5, ω3]; 7,10,13,16,19-docosapentae-
noic acid [22:5, ω3]; 4,7,10,13,16,19-docosaheraenoic
acid [22:6, ω3]; 9,12-octadecadienoic acid (linoleic acid)
[18:2, ω6]; 6,9,12-octadecatrienoic acid (gamma-lino-
lenic acid) [18:3, ω6]; 8,11,14-eicosatrienoic acid (diho-
mo-gamma-linolenic acid) [20:3, ω6]; 5,8,11,14-eicosa-
tetraenoic acid (arachidonic acid) [20:4, ω6]; 7,10,13,16-
docosatetraenoic acid [22:4, ω6]; 4,7,10,13,16-docosap-
entaenoic acid [22:5]; 6,9-octadecadienoic acid [18:2,
ω9]; 8,11-eicosadienoic acid [20:2, ω9]; and 5,8,11-eico-
satrienoic acid (Mead acid) [20:3, ω9]. More preferably
the oil phase comprises at least one fatty acid or fatty
acid ester selected from DHA, DTA, EPA, and LA, and
esters thereof, especially the acylglycerols, in particular
the triacylglycerols.
[0023] In general the lipid phase will contain more than
one polyunsaturated fatty acid or esters of more than one
polyunsaturated fatty acid, preferably esters of at least
one omega-3 polyunsaturated fatty acid and at least one
omega-6 polyunsaturated fatty acid.
[0024] Especially preferably the oil phase of the com-
positions of the invention comprises a purified, i.e. es-
sentially taste and smell free, acylglycerol. Such materi-
als may be provided by neutralization of the oil to remove
free fatty acids, bleaching to remove pigments, and de-
odorization to remove volatiles. Such materials are com-
mercially available, e.g. as Fish Oil 18/12 Ultra-Refined
from Napro Pharma, or RO PUFA from Roche, or De-
nomega from Denofa, Fredrikstad, Norway, EPAX 3000
from Pronova, Norway, cod liver oil and salmon oil from
Maritex, Norway, and tuna oil from NaproPharma.
[0025] The lipid phase preferably comprises or con-
sists of oils selected from single cell organism derived
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oils (e.g. Dhasco or Arasco), fish oils (e.g. cod liver oil,
salmon oil, tuna oil, menhaden oil, sardine oil, capelin
oil, herring oil, halibut liver oil, shark liver oil, etc.), plant
oils (e.g. evening primrose oil, borage oil, blackcurrant
seed oil, etc.), plant, animal (including fish) or microor-
ganism oil extracts (e.g. gamma linolenic acid, EPA, DHA
or concentrates thereof), synthetic or semi-synthetic oils
(e.g. conjugated linoleic acid), oils from genetically mod-
ified plants, animals or microorganisms, lipophilic vita-
mins, etc. In general, fish oils or fish oil concentrates or
extracts are preferred.
[0026] As mentioned, the oil phase of the compositions
of the invention may contain lipophilic materials besides
acylglycerols, e.g. fat-soluble vitamins or nutrients; how-
ever acylglycerols will preferably constitute at least 80%
wt of the oil phase, especially at least 95% wt. Typical
further lipophilic materials include fatty acids (especially
C16-14 unsaturated fatty acids such as those mentioned
above, in particular DHA, EPA, DTA, LA etc.), antioxi-
dants, vitamins and surfactants.
[0027] The compositions of the invention desirably al-
so contain an emulsifier. Any food-grade emulsifier may
be used, e.g. monoglycerides, cyclodextrins, lecithins,
etc. The use of lecithins, e.g. soya lecithins, is particularly
preferred. Typically the emulsifier will be present as up
to 15% wt, especially 1 to 12% wt, particularly 9 to 11%
wt, relative to the overall emulsion. Appropriate lecithins
are available for example as Denothin 62 from Denofa,
Centrolex FP 30, Sternphil E-60, Precept 8160 and Ult-
ralec P from MultiChem Wallinco, Oslo, Norway. Stern-
phil E-60 is especially preferred.
[0028] Emulsification to produce the concentrate of the
invention may be effected using conventional homoge-
nization apparatus, e.g. an Ultraturax blender or a Rannie
high pressure blender. The use of a high pressure blend-
er is preferred, e.g. operating at a pressure of 50 to 1000
bar, preferably 200 to 600 bar. Particularly preferably the
emulsification is effected repeatedly (e.g. up to 20 times)
so as to produce a small droplet size and a stable emul-
sion. It is particularly preferred to use a two stage prep-
aration process involving blending, e.g. in an Ultraturax
blender, followed by high pressure homogenization, e.g.
using a Gaulin two-stage homogenizer (AVI Gaulin
Corp., Wilmington, Delaware, USA) or a Microfluidizer
Processor (Microfluidics Corporation, Newton, MA,
USA). If desired emulsification may be effected at an, or
so as to reach an, elevated temperature, e.g. up to 70°C.
[0029] The concentrate of the invention may be stored
or transported and remains stable.
[0030] Thus viewed from a further aspect the invention
provides a sealed container, preferably having an internal
volume of at least 1L, more preferably at least 10L, e.g.
up to 100L, containing the concentrate of the invention,
preferably under an oxygen-free, e.g. nitrogen, atmos-
phere.
[0031] Before administration, the concentrate of the in-
vention may be diluted with a physiologically tolerable
aqueous liquid, e.g. water, diluted plant juice or other

beverages. Viewed from a further aspect the invention
thus provides a method for preparing a lipid-containing,
ready-to-drink, plant juice composition comprising dilut-
ing a concentrate according to the invention, e.g. to a
dispersed lipid content of 0.5 to 2% wt, preferably 1 to
1.5% wt. The method may further comprise storing the
resulting ready-to-drink composition in a sealed contain-
er, preferably having an internal volume of at least 50mL,
e.g. up to 1L, more preferably at least 10L, e.g. up to
100L, preferably under an oxygen-free, e.g. nitrogen, at-
mosphere.
[0032] Such ready-to-drink compositions desirably al-
so contain a protein hydrolysate, e.g. as a flavour en-
hancer. Dried protein hydrolysates are available com-
mercially. Typical sources include microorganisms (e.g.
yeasts) and fish.
[0033] The concentrate may also be used as a food-
stuff ingredient, e.g. an ingredient in foodstuff such as
jam, fruit compotes etc., in juice or other soft drinks con-
taining fruit, as an ingredient in health foodstuff such as
vitamin preparations etc., or as an additive/filling in nat-
ural stimulants such as chocolates, boiled sweets etc.
For this use, the concentrate of the invention may desir-
ably be in the form of a paste - such pastes may be formed
naturally in producing the emulsion of the invention or
may be produced by removal of water from preferred
emulsions. As with the ready-to-drink compositions, such
pastes may contain other components such as for exam-
ple protein hydrolysates.
[0034] Viewed from a further aspect the invention thus
provides the use of a concentrate according to the inven-
tion as a foodstuff ingredient.
[0035] The term foodstuff as used herein covers con-
sumable nutrient containing materials, e.g. health food
and health drinks, in particular materials containing nu-
trient ingredients besdies the concentrate according to
the invention.
[0036] Particularly suitable such foodstuffs according
to the invention include milk, yoghurt, cheese, cheese
spreads and other dairy products.
[0037] The invention will now be described further with
reference to the following non-limiting Examples and the
accompanying drawings in which:

Figure 1 is a photomicrograph of a fish-oil/lecithin/
orange juice concentrate containing emulsion ac-
cording to the invention, containing 26% wt fish oil;
and

Figure 2 is a photomicrograph of a fish-oil/lecithin/
orange juice concentrate containing emulsion ac-
cording to the invention, containing 45% wt of fish oil.

Example 1

[0038] Refined fish oil, with an additive of 10 weight-
% emulsifier approved for use in foodstuff, was mixed
with a commercially produced concentrate of orange
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juice where the solid content was 6 times higher than in
juice ready for consumption, i.e. a dry matter content of
64% wt.
[0039] The fish oil, with the emulsifier, constituted 26
weight-% of the mixture. The mixture was homogenised
so that at least 95% of the fat globules in the emulsion
had a diameter of maximum 10 micrometers (Figure 1).

Example 2

[0040] An emulsion was produced as described in Ex-
ample 1, but where the fish oil, with the emulsifier, con-
stituted 45 weight-% of the mixture. The mixture was also
homogenised so that at least 95% of the fat globules had
a diameter of maximum 10 micrometers (Figure 2).
[0041] A tasting panel, comprising persons trained in
the testing of fish oils, could not register the taste of fish
oil in either of the emulsions of Examples 1 and 2, even
when they had been stored in plastic bottles at approxi-
mately 5°C for over 4 months. Even after repeated ex-
posure to air and subsequent storage, the taste did not
change. Furthermore, no indications were registered of
the emulsions separating over the above-mentioned pe-
riod for both Examples.
[0042] The emulsions of Examples 1 and 2 were pre-
pared by adding to the fish oil 10% wt lecithin (Sternphil
E-60), then thoroughly mixing with concentrated orange
juice (64% dry matter from Tine Meieri, Bergen, Norway),
0.1% wt potassium sorbate and 0.1% wt sodium ben-
zoate, and finally homogenizing at 350 to 600 bar in a
Rannie two-stage homogenizer.

Example 3

[0043] 60 parts by weight apple juice concentrate (64%
dry matter), 30 parts by weight refined fish oil (Denomega
from Denofa, Fredrikstad, Norway), 10 parts by weight
lecithin (Sternphil E-60 available from MultiChem Wall-
inco, Oslo, Norway), 0.1 parts by weight sodium ben-
zoate and 0.1 parts by weight potassium sorbate were
subjected to vigorous shaking for two minutes in a closed
container at ambient temperature and pressure. The mix-
ture was then homogenized in a two stage homogenizer
at 350 bar for 90 seconds at ambient temperature. The
resulting emulsion had moderate viscosity and no smell
or taste of fish.

Example 4

[0044] 60 parts by weight of tomato juice concentrate,
30 parts by weight refined fish oil (Denomega), 10 parts
by weight lecithin (Sternphil E-60 available from Mul-
tiChem Wallinco, Oslo, Norway), 0.1 parts by weight so-
dium benzoate and 0.1 parts by weight potassium sorb-
ate were subjected to vigorous shaking for two minutes
in a closed container at ambient temperature and pres-
sure. The mixture was then homogenized in a two stage
homogenizer at 350 bar for 90 seconds at ambient tem-

perature. The finished product had no fishy smell or taste
but was of paste-like consistency. Dilution 1:1 (by vol-
ume) gave a pourable, readily consumable product.

Example 5

[0045] 60 parts by weight of blueberry juice concen-
trate, 30 parts by weight refined fish oil (Denomega), 10
parts by weight lecithin (Sternphil E-60 available from
MultiChem Wallinco, Oslo, Norway), 0.1 parts by weight
sodium benzoate and 0.1 parts by weight potassium
sorbate were subjected to vigorous shaking for two min-
utes in a closed container at ambient temperature and
pressure. The mixture was then homogenized in a two
stage homogenizer at 350 bar for 90 seconds at ambient
temperature. The resulting emulsion had low viscosity
and no smell or taste of fish.

Example 6

Emulsion containing CLA (conjugated linoleic acid)

[0046] 6200 g of an orange juice concentrate (from
Tine Meieri, Norway), was mixed with 2000 g of conju-
gated linoleic acid in triacyl glycerol form (supplied by
Natural ASA, Hovdebygda, Norway), 200 g of lecithin
(Sternphil E-60, from Multichem Wallinco, Oslo, Nor-
way), 8 g of potassium sorbate and 8 g of sodium ben-
zoate. After homogenization by shaking of the container,
the mixture was homogenized at room temperature in a
Rannie two stage homogenizer for 3 minutes at 450 bar.
The emulsion obtained was more viscous than that ob-
tained from a similar experiment using fish oil.

Claims

1. An edible oil-in-water emulsion concentrate compris-
ing as a continuous aqueous phase a physiologically
tolerable plant juice concentrate in the form of a pour-
able liquid and a discontinuous phase comprising a
physiologically tolerable, oxidation-labile, unsaturat-
ed lipid or fatty acid, wherein;

(a) the emulsion is produced by homogenization
such that at least 95% by number of the droplets
of said discontinuous phase have a particle di-
ameter of no more than 10 micrometres,
(b) the aqueous phase has a dry solids content
of at least 40% wt. and
(c) the plant-derived dissolved matter content of
the aqueous phase comprises at least 80% wt.
of the total dissolved matter in the aqueous
phase.

2. An emulsion concentrate as claimed in claim 1 con-
taining in the lipid phase at least one lipid selected
from the group consisting of omega-3, omega-6 and

7 8 



EP 1 596 664 B1

6

5

10

15

20

25

30

35

40

45

50

55

omega-9 polyunsaturated fatty acids and esters
thereof.

3. An emulsion concentrate as claimed in either of
claims 1 and 2 containing fish oil.

4. An emulsion concentrate as claimed in any one of
claims 1 to 3 containing conjugated linoleic acid or
an ester thereof.

5. An emulsion concentrate as claimed in any one of
claims 1 to 4 containing at least 20% wt of lipid phase.

6. An emulsion concentrate as claimed in any one of
claims 1 to 5 containing up to 80% wt of lipid phase.

7. An emulsion concentrate as claimed in any one of
claims 1 to 6 further containing an emulsifier.

8. An emulsion concentrate as claimed in claim 7 con-
taining a lecithin as a said emulsifier.

9. An emulsion concentrate as claimed in any one of
claims 1 to 8 wherein said plant juice concentrate is
orange juice concentrate.

10. An emulsion concentrate as claimed in any one of
claims 1 to 9 produced by emulsification under a
pressure of at least 50 bar.

11. An emulsion concentrate as claimed in any one of
claims 1 to 9 produced by emulsification under a
pressure of at least 200 bar.

12. An emulsion concentrate as claimed in any one of
claims 1 to 9 produced by emulsification under a
pressure of at least 500 bar.

13. An emulsion concentrate as claimed in any one of
claims 1 to 12 further containing fish protein hydro-
lysate.

14. A sealed container containing a concentrate as
claimed in any one of claims 1 to 13.

15. A method for preparing a lipid containing, ready-to-
drink plant juice composition comprising diluting a
concentrate according to any one of claims 1 to 13.

16. A sealed container containing a ready-to-drink plant
juice composition as claimed in claim 15.

17. Use of a concentrate according to any one of claims
1 to 13 as a foodstuff ingredient.

Patentansprüche

1. Verzehrbares Öl-in-Wasser-Emulsionskonzentrat,
das als eine kontinuierliche wässrige Phase ein phy-
siologisch zulässiges bzw. tolerierbares Pflanzen-
saftkonzentrat in Form einer fließfähigen Flüssigkeit
und eine diskontinuierliche Phase, die ein physiolo-
gisch zulässiges, oxidations-labiles, ungesättigtes
Lipid oder fetthaltige Säure aufweist, umfasst wobei;

(a) die Emulsion durch Homogenisieren herge-
stellt wird, so dass zumindest 95% von der An-
zahl der Tröpfchen der diskontinuierlichen Pha-
se einen Partikeldurchmesser von nicht mehr
als 10 Mikrometern aufweisen,
(b) die wässrige Phase einen Trockengehalt von
zumindest 40% wt. aufweist und
(c) der von Pflanzen abgeleitete bzw. pflanzliche
ungelöste Stoff- bzw. Massegehalt der wässri-
gen Phase zumindest 80 Gew.-% des gesamten
gelösten Stoffes in der wässrigen Phase um-
fasst.

2. Emulsionskonzentrat nach Anspruch 1, das in der
Lipidphase zumindest ein Lipid enthält, das aus der
Gruppe bestehend aus Omega-3, Omega-6, und
Omega-9 polyungesättigten Fettsäuren und Estern
davon ausgewählt ist.

3. Emulsionskonzentrat nach den Ansprüchen 1 und
2, das Fischöl enthält.

4. Emulsionskonzentrat nach einem der Ansprüche 1
bis 3, das konjugierte Linolsäure oder einen Ester
davon enthält.

5. Emulsionskonzentrat nach einem der Ansprüche 1
bis 4, das zumindest 20 Gew.-% Lipidphase enthält.

6. Emulsionskonzentrat nach einem der Ansprüche 1
bis 5, das bis zu 80 Gew.-% der Lipidphase enthält.

7. Emulsionskonzentrat nach einem der Ansprüche 1
bis 6, das ferner einen Emulgator enthält.

8. Emulsionskonzentrat nach Anspruch 7, das ein Le-
zitin als den Emulgator enthält.

9. Emulsionskonzentrat nach einem der Ansprüche 1
bis 8, wobei das Pflanzensaftkonzentrat Orangen-
saftkonzentrat ist.

10. Emulsionskonzentrat nach einem der Ansprüche 1
bis 9, das durch Emulgieren bei einem Druck von
mindestens 50 bar hergestellt ist.

11. Emulsionskonzentrat nach einem der Ansprüche 1
bis 9, das durch Emulgieren bei einem Druck von
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mindestens 200 bar hergestellt ist.

12. Emulsionskonzentrat nach einem der Ansprüche 1
bis 9, das durch Emulgieren bei einem Druck von
mindestens 500 bar hergestellt ist.

13. Emulsionskonzentrat nach einem der Ansprüche 1
bis 12, das ferner Fischeiweißhydrolysat enthält.

14. Versiegelter Behälter, der ein Konzentrat nach ei-
nem der Ansprüche 1 bis 13 aufweist.

15. Verfahren zur Herstellung eines Lipids enthaltend
eine trinkfertige Pflanzensaftmischung, das ein Ver-
dünnen eines Konzentrats nach einem der Ansprü-
che 1 bis 13 umfasst.

16. Versiegelter Behälter, der eine trinkfertige Pflanzen-
saftmischung nach Anspruch 15 aufweist.

17. Verwendung eines Konzentrats nach einem der An-
sprüche 1 bis 13 als Nahrungsmittelbestandteil.

Revendications

1. Concentré comestible d’émulsion d’huile dans l’eau,
comportant, en tant que phase aqueuse continue,
un concentré de jus de plante physiologiquement
tolérable sous la forme d’un liquide versable et une
phase discontinue comportant un lipide ou un acide
gras insaturé, labile par oxydation, physiologique-
ment tolérable, dans lequel :

(a) l’émulsion est produite par homogénéisation
de telle sorte qu’au moins 95 % en nombre des
gouttelettes de ladite phase discontinue ont un
diamètre de particules non supérieur à 10 mi-
cromètres,
(b) la phase aqueuse a une teneur en matières
solides sèches d’au moins 40 % en poids et
(c) la teneur en matière dissoute dérivée de
plante de la phase aqueuse comporte au moins
80 % en poids de la matière dissoute totale dans
la phase aqueuse.

2. Concentré d’émulsion tel que revendiqué dans la re-
vendication 1, contenant dans la phase lipidique au
moins un lipide choisi parmi le groupe constitué
d’acides gras polyin-saturés oméga-3, oméga-6 et
oméga-9 et des esters de ceux-ci.

3. Concentré d’émulsion tel que revendiqué dans l’une
ou l’autre des revendications 1 et 2, contenant de
l’huile de poisson.

4. Concentré d’émulsion tel que revendiqué dans l’une
quelconque des revendications 1 à 3, contenant de

l’acide linoléique conjugué ou un ester de celui-ci.

5. Concentré d’émulsion tel que revendiqué dans l’une
quelconque des revendications 1 à 4, contenant au
moins 20 % en poids de phase lipidique.

6. Concentré d’émulsion tel que revendiqué dans l’une
quelconque des revendications 1 à 5, contenant jus-
qu’à 80 % en poids de phase lipidique.

7. Concentré d’émulsion tel que revendiqué dans l’une
quelconque des revendications 1 à 6, contenant en
outre un émulsifiant.

8. Concentré d’émulsion tel que revendiqué dans la re-
vendication 7, contenant une lécithine en tant que
dit émulsifiant.

9. Concentré d’émulsion tel que revendiqué dans l’une
quelconque des revendications 1 à 8, dans lequel
ledit concentré de jus de plante est du concentré de
jus d’orange.

10. Concentré d’émulsion tel que revendiqué dans l’une
quelconque des revendications 1 à 9, produit par
émulsification sous une pression d’au moins 50 bar.

11. Concentré d’émulsion tel que revendiqué dans l’une
quelconque des revendications 1 à 9, produit par
émulsification sous une pression d’au moins 200 bar.

12. Concentré d’émulsion tel que revendiqué dans l’une
quelconque des revendications 1 à 9, produit par
émulsification sous une pression d’au moins 500 bar.

13. Concentré d’émulsion tel que revendiqué dans l’une
quelconque des revendications 1 à 12, contenant en
outre un hydrolysat de protéines de poisson.

14. Conteneur hermétique contenant un concentré tel
que revendiqué dans l’une quelconque des reven-
dications 1 à 13.

15. Procédé pour préparer une composition de jus de
plante prête à boire, contenant des lipides, compor-
tant l’étape consistant à diluer un concentré selon
l’une quelconque des revendications 1 à 13.

16. Conteneur hermétique contenant une composition
de jus de plante prête à boire telle que revendiquée
dans la revendication 15.

17. Utilisation d’un concentré selon l’une quelconque
des revendications 1 à 13 en tant qu’ingrédient de
denrée alimentaire.
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